Abstract: A rapid and easy solvent free one-pot synthesis of 5-arylidene-2-imino-4-thiazolidinones by condensation of the thioureas with chloroacetic acid and an aldehyde under microwave-irradiation is described.
Introduction
4-Thiazolidinone derivatives constitute an important class of heterocyclic compounds for their potential pharmaceutical applications [1] [2] [3] [4] [5] [6] [7] [8] . Consequently, a large number of synthetic protocols leading to these compounds have been reported in the literature [9] . Recently, 5-arylidene-2-imino-4-thiazolidinones [10] were synthesized by the reaction of 2-imino-4-thiazolidinones and appropriate aldehydes under basic conditions in ethanol at reflux for about 24 hours. The 2-imino-thiazolidinones in turn were obtained by condensation of thiourea with chloroacetyl chloride in the presence of triethylamine in CHCl 3 at room temperature. We have previously reported the synthesis of iminothiazolines [11] by Hantzsch cyclisation using microwave-irradiation. In similar fashion and following the same strategy, we describe herein the one-pot three component solvent-free reaction of the thioureas 1a,a', chloroacetic acid and an appropriate aldehydes 2a-e under microwave-irradiation according to Scheme 1. Yields and reaction conditions are given in Table 1 . The structures of all new compounds 3a-e, 4a-e were established by analysis of their 1 H-and 13 C-NMR and mass spectra. The Z configuration of the exocyclic C=C bond was assigned on the basis of 1 H-NMR spectroscopy, according to literature data for analogous 4-thiazolidinones [3, 10, 12] . The methine proton deshielded by the adjacent C=O was detected at 7.76-8.30 ppm, except for 3d and 4d.
In the case of the reaction with aldehyde 2e a 3:1 mixture of two isomers 3e and 3e' was obtained. When the synthesis was performed in EtOH at reflux, the major and the most stable isomer 3e was obtained. The 13 C-NMR spectra of all compounds were characterized by the presence of the rhodanine C 2 C=N at 150.99-154.90 ppm and C=O at the rhodanine C 4 at 165.20-167.25 ppm.
Conclusions
A solvent-free synthesis coupled with focused microwave irradiation appears to be a simple, fast and high yielding method for the preparation of 5-arylidene-2-imino-4-thiazolidinones. 1 
Preparation of Thioureas 1a,a'
A mixture of the appropriate amine (0.1 mol) and phenylisothiocyanate (0.12 mol) was stirred in CH 2 Cl 2 at room temperature for 24 h. The crude product was concentrated under vacuum and recrystallized from ethanol. 
General procedure for the preparation of 5-arylidene-2-imino-4-thiazolidinones 3a-e, 4a-e.
The appropriate thiourea 1a-a' (3 mmol), chloroacetic acid (3.6 mmol) and the aldehyde 2 (3 mmol) were placed successively in a cylindrical quartz tube (Ø = 1.5cm). Then the tube was introduced into the Synthwave ® 402 Prolabo microwave reactor and irradiated at 90-110°C for 10-20 min. The microwave is monitored by a computer which allows the temperature of the reaction mixture to be adjusted. After, cooling down to room temperature; the mixture was extracted with CH 2 Cl 2 . After elimination of the solvent under vacuum, the residue was purified by recrystallisation from EtOH/water. Reaction times and yields are listed in Table 1 , while microwave power settings and reaction temperatures are given under each entry. 
5-Benzylidene-3-phenyl-2-(phenylimino)thiazolidin-4-one

5-(4-(Dimethylamino)benzylidene)-3-phenyl-2-(phenylimino)thiazolidin-4-one
5-(3-(4(Dimethylamino)phenyl)allylidene)-3-phenyl-2-(phenylimino)thiazolidin-4-one
5-((Benzo[d][1,3]dioxol-6-yl)methylene)-3-phenyl-2-(phenylimino)thiazolidin-4-one
5-Benzylidene-3-(4-methylpyridin-2-yl)-2-(phenylimino)thiazolidin-4-one
5-(4-Methoxybenzylidene)-3-(4-methyl-3-(4-methylpyridin-2-yl)-2-(phenylimino)thiazolidin-4-one
5-(4-(Dimethylaminobenzylidene)-3-(4-methylpyridin-2-yl)-2-(phenylimino)thiazolidin-4one
5-(3-(4-(Dimethylamino)phenyl)allylidene)-3-(4-methylpyridin-2-yl)-2-(phenylimino)thiazolidin-4-one
